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I. Amendments to the Claims 

1. (Currently Amended) Connection system for conduits, fittings or 
assemblies which are intended for canrying gaseous carbon dioxide [a fluid] 



acted upon by a pressure increased wHh respect to a reference 
pressure, in part i oular for oyotoffio oanying oorbon diox i d e . 



an axis, and at least one gas-permeable circumferential seal which 
consists of an elastomer and is arranged in a groove^ the groove 
defining wh i ch has a groove depth and a groove length and ^gjoa 
which i s formed circumfenentially in one of the first and second 
coupling parts, 

the second coupling part being capable of being plugged in with a 
shanic into a round receiving orifice of the first coupling part. 



while undergoing defonnatlon from a non -cressed state to a 

defomied state and 

generating a radial prepressing force, 

Goaling seals off a gap formed between the first and secxand 
cnualino parts with a gap width between the outer radius of the 
shanl< and the inner radius of the receiving orifice and 



comprising 



a first coupling part, 



a second coupling part, 



capable of being introduced into the first coupling part along 



whereby, after plugging-ln, the circumferential seal, 
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at the same time beafi«§ bears against the first and second 
coupling parts at least over a contact lengthy 
wfmm measured In the axial direction perpendicularly to the inner 
and outer radius of the first and second coupling parts, 



and whereby whefom the cross section of the nonprossed circumferential seal, 
the groove depth and the gap width and the groove length are coordinated with 
one another in such a way^ 

thatn.D a ratio la define d that determines a pemieation of the carbon 

dioxide throug h the circumferential seal. 
said ratio being defined 

by ratio of a permeation-active partial circumferential area of the 
circumferential seal^ 



which is located in the vic inity of the cap on the side of the 

circumferential seal, 

where is acting the reference pressure and 

where the seal is pressed bv the increased pressure 

in 

the axial direction acainst one wall of th e groove. 
which Is detemiined bv an arcuate l ine of a pressed radlaj 



cross- 
sectional area of the deformed circumferential seal, and 

in relation to the contact length that dotemiinoo a pemi e ation throug h 

th Q - Giroumforontial s ea l , 
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the permeation-active partial circumferential area is no greater tlian one fifth 
of the value of a cioss-sectional area of the deformed circumferential seal. 

the said cross-sectional area running perpendicularly to the axial 

direction. 

2. (Previously Presented) Connection system according to Claim 1, 
wherein the ctx)ss section of the nonpressed circumferential seal, the groove 
depth the gap width and ttie groove length are coordinated in such a way that, 
the ratio, of the permeation-active partial circumferential area of the 
circumferential seal to the contact length that determines the permeation through 
the circumferential seal, the partial circumferential area is no greater than one 
fifth of the value of a cross-secttonal area of the defomied clrcLimferential seal, 
the said cross-sectlpnal area running perpendicularly to the ajtial direction, 

3. (Previously Presented) Connection system according to Claim 1, 
wherein the partial circumferential area is arranged In the vicinity of the gap and 
is detemiined by an arcuate line of a pressed radial cross-sectional area of the 
deformed circumferential seat. 

4. (Previously Presented) Connection system according to Claim 3. 
wherein a length of the arcuate line assumes minimally the value of the gap width 
in the case of a disappearing arcuate cun/ature and at maximum Is no greater 
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than half the value, preferably one quarter of the value, of the sum of the gap 
width and of the groove depth. 

5. (Previously Presented) Connection system according to Claim 1, 
wherein the cross section of the nonpressed circumferential seal, the groove 
depth, the gap width, and the groove length are coordinated in such a way that 
the pemneation-active partial circumferential area is independent of a cord 
thickness of the nonpressed circumferential seal, 

6. (Previously Presented) Connection system according to Claim 
1, wherein the size of a contact length between the inner radius of the first 
coupling part and the circumferential seal is dimensioned according to the 
equation 



CI being a constant Fv being the prestressing force acting in the radial direction, 
Roi being the inner radius of the first coupling part, Ed being the value of the 
modulus of elasticity of the circumferential seal, and Rrs being a measure of the 
convex curvature of the se^l, for example the cord radius of an O-fIng seal in a 
nonpressed state. 
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7. (Previously Presented) Connection system according to Claim 1, 
wherein a degree of filling of the groove, calculated, taking into account the 
possible thermal expanston of the circumferential seal, as a quotient of a fraction, 
lying in the groove, of the pressed radial cross section of the circumferential seal 
and the cross-sectional area of the groove, lies In the range of 58.0 percent to 
100.0 percent 

8. (Previously Presented) Connection system according to Claim 1, 
wherein in the case of an asymmetric position of the circumferential seal in the 
groove, taking Into account the possible thermal expansfon of the circumferential 
seal, a degree of filling of the groove, calculated as a quotient of a comparatively 
larger fractton, lying in one half of the cross-sectional area of the groove, of the 
pressed radial cross section of the circumferential seal and of half the cross- 
secttonal area of the groove, lies in the range of 58.0 percent to 100.0 percent 

g. (Previously Presented) Connection system according to Claim 1, 
wherein the cross section of the circumferential seal has, in the nonpressed 
state, a prefbmn, in which a quotient of an axial main extent and of a radial main 
extent of the seal cross section has a value of greater than 1 . 
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10. (Previously Presented) Connection systeno according to Claim 1, 
wherein tlie cross section of the circumferential seal in the nonpressed state has 
an elliptic forni. 

11. (Currently Amended) Connection system according to ono of 
Cloime 1 to 9 Claim 1, wherein the cross section of the nonpressed 
circumferential seal is composed of two semicircular areas or areas in the forni of 
a segment of a circle and a rectangular area lying between the areas. 

12. (Previously Presented) Connection system according to Claim 1, 
wherein the cross section of the nonpressed circumferential seal has a generally 
rectangular shaped configuration which has two longitudinal sides curved 
convexly with a firet radius of curvature, two transverse sides curved oonvexly 
with a second radius of curvature and four comers reunded convexly with a third 
radius of cun/ature. 

13. (Previously Presented) Connection system according to Claim 12, 
wherein the third radius of curvature is smaller than the first radius of curvature 
and the first radius of curvature Is smaller than the second radius of curvature. 

14. (Previously Presented) Connection system acconding to Claim 1, 
wherein the circumferential seal is fornied by an 0-ring with a cross section 
which is circular in the nonpressed stete, in which the ratio of the Inside diameter 
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to the thickness of its ookI is smaller than or equal to 6. and in which a minimum 
pressing lies in a range of more than 15 percent. 

15. (Previously Presented) Connection system according to Claim 1, 
wherein the .contact length of the radial cross section of the defomied 
circumfererrtiai seal differs by less than 15 percent, from a maximum axial 
permeation length through the circunrfferential seal. 

16. (Previously Presented) Connection system according to Claim 1, 
wherein the first coupling part or the second coupling part consists of metallic 
materials. 

17. (Previously Presented) Connection system according to Claim 1, 
wherein a maximum roughness value of the surfaces of the coupling parts, at 
least In the region of the outer radius of the shank and of the inner radius of the 
receiving orifice, where the circumferential seal comes to bear, is lower than 
16 pm. 

18. (Previously Presented) Connection system according to Claim 1, 
wherein the surfiioes of the coupling parts, at least in the region of the outer 
radius of the shank and of the inner radius of the receiving orifice, where the 
circumferential seal comes to bear, are produced by the smooth rolling of faces 
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which, as compared with the machined surfaces, have an over dimension of 
0.018 mm to 0,040 mm and a roughness in the range of 1.6 to 3.2 pm. 

19. (Previously Presented) Connection system according to Claim 1, 
wherein the circumferential seal Includes a polymeric fluorocarbon oompound, of 
synthetic rubber. 

20. (Previously Presented) Connection system according to Claim 1, 
wherein the circumferential seal has a Shore A hardness in the range of 70 to 90. 

21. (Previously Presented) Connection system acconding to Claim 1, 
wherein two or more circumferential seals are arranged one behind the other in 
the axial direction. 

22. (Previously Presented) Connection system according to Claim 21, 
wherein an outer circumferential seal accessible to the surrounding atmosphere 
has a reduced pemieability coefFicient than an inner circumferential seal 
protected from the sun^cundlng atmosphere by the outer circumferential seal 

23. (Cancelled ) 
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24- (Currently Amended) Connection system according to Claim 1, 
wherein the pressure acting upon the IkM carbon dioxide , lies in the range of 
about 10 bar to 180 bar. 

25. (Currently Amended) Connection system according to Claim 1, 
wherein a value of the quantity of the fluid carbon dioxide , which has penetrated 
through the circumferential seal as a result of permeation Is no greater than 
about 2.5 g per year and connection. 

26. (Previously Presented) Connection system according to Claim 1, 
wherein the ratio detemiining the permeation through the circumferential seal is 
no greater than 50.0 mm, at room temperature. 

27. (Previously Presented) Connection system according to Claim 1, 
wherein the ratio detemrtining the permeation through the circumferential seal is 
no greater than 4.6 mm. at lOO'C. 

28. (Previously Presented) Connection system according to Claim 1, 
wherein the ratio determining the permeation through the circumferential seal is 
no greater than 1 .00 mm, preferably no greater than 0.25 mm at 1 50X. 



29. (Previously Presented) Connection system according to Claim 1, 
wherein a plugging force which can be applied for plugging-ln, while the 
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Circumferential seal undergoes deformation and the radial prepiessing force is 
generated, is, in the case of an inner radius of the first coupling part in a range of 
at>out 6 mm to 1 3 mm, lower than 1 00 N. 

30. (Previously Presented) Connection system according to Claim 1, 
wherein the circumferential seal Is provided with a gas barrier coating. 

31. (Cancelled). 

32. (New) Connection system for conduits, fittings or assemblies which 
are intended for carrying gaseous carbon dioxide 

acted upon by a pressure Increased with respect to a reference 
pressure, 

comprising 

a first coupling part, 
a second coupling pait, 

capable of being introduced Into the first coupling part along an 
axis, and at least one gas-permeable circumferential seal which consists 
of an elastomer and is arranged in a groove, the groove having a groove 
depth and a groove length 

and being fonned drcumferentially in one of the first and second coupling 
parts, 
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the secx)nd coupling part being capable of being plugged with a shank into 
a round receiving orifice of the first coupling part, 
whereby, after plugging-in, the circumferential seal, 

while undergoing defonmation from a non-pressed state to a deformed 
state and 

generating a radial prepressing force, 

seals off a gap with a gap wklth between the outer radius of the 
shank and the inner radius of the receiving orifice and 
at the same time against the first and second coupling parts at least 
over a contact length, 

which is running in the axial direction perpendicularly to the inner 
and outer radius of the first and second coupling parts, 
and whereby the cross section of the nonpressed circumferential seal, the groove 
depth and the gap width and the groove length are coordinated with one another 
in such a way, 

that tn a ratio, ttiat detemiines a permeation through the circumferential 
seal, 

said ratio being defined 

by a permeation-active partial circumferentral area of the 
circumferential seal, 

which is located in the vicinity of the gap on the side of the 
circumferential seal 



PAGE 13119 ' RCVD AT 113/2007 4:22:38 m [Eastern Stands 



where is acting the reference pressure and 




BRINKS HOFER QILSON & LIONE 
PC Box 10395 
ChiCddO. IL 60610 



12 



01/83/20B7 16:22 7349946331 



BHGL 



PAGE 



14/19 



Appln. NO. 10/822.570 Attorney Docket No. 11138^1 

i 

where the seal is pressed by the increased pressure in 
the axial direction against one wall of the groove, 
which Is detennined by an arcuate line of a pressed radial cross- 
sectional area of the defbmned drcumfisrential seal, and 
in relation to the contact length, 
the permeation-active partial circumferential area Is not greater than half the 
value of a cross-sectional area of the deformed circumferential seal, 

said cross-sectional area mnning perpendicularly to the axial 
direction and 

said ratio detennining the permeation through the circumferential seal 

being not greater than 1.00 mm, at a temperature of 150'C. 
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